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Abstract 
This paper mainly analysis the Price square root law, Pareto principle, Publication Efficiency Index, 
Modified Collaborative coefficient, and Application of Lotka’s law in the Geese literature of India based on 
94 publications indexed in Scopus database from 2008 to 2017. Value of Publication Efficiency Indices and 
Average citations per paper shows that the impact of Publication and Research effort in India is higher from 
the years 2009 to 2013. Batbayar N. is the most prolific author in this field, with 1.63% of total publications. 
The analysis revealed that Price square root law and Pareto principle (80/20 rule) is not to fit with the Geese 
Research publication output of India. Highest Degree of Collaboration observed in the years 2008, 2009, 
2011, 2015, and 2017 since there are no single-authored articles in these years. The uppermost values of CI, 
CC, and MCC observed in the year 2009.  The Kolmogorov Smirnov Test revealed that Lotka’s law is well 
fit for the scientific productivities of authors of Geese Research. 
Keywords: Scientometric study, Geese publications, Publication Efficiency Index, Price Square Root Law, 
Pareto Principle, Lotka’s Law, Collaborations, Kolmogorov Smirnov Test 
 
Abbreviations:  
ACPP- Average Citations Per Publication, CI- Collaborative Index, CC- Collaborative Coefficient, DC- 
Degree of Collaboration, MCC-Modified Collaborative Coefficient, PEI- Publication Efficiency Index. 
 
Introduction 
Geese considered the first type of poultry domesticated by humans in Egypt. They are birds closely related 
to ducks and swans, which belongs to the same family Anatidae. Geese are from the genus Anser. Male geese 
are known as ganders, whereas female ones called Geese. Geese in the air found as a group is termed as 
‘skein’ whereas, on water or land, they named as ‘gaggle.’ When geese flying closely spaced, they keep a V 
shape formation for resisting the wind and protecting their energy, and then they named as ‘plump.’ The 
average life period of domestic geese is about 20 to 25 years, while the average life period of wild geese is 
10 to 25 years. Geese can smell the odor of human beings than other animals. They are brilliant and have 
adequate memory to remember humans, situations and animals. Whenever they feel danger, they will 
produce loud noise for alerting us and so they are occupied for guarding animals against intruders. Geese are 
breeding for getting meat and egg. As compared to other domesticated poultry fowls, geese are usually 
prodigious in size and its eggs are also big. Its flesh and eggs are perfect provenances of protein, vitamin A, 
B and D, calcium, iron, omega three fats, folate, magnesium and  
Potassium. Its liver used for foie gras production. Geese are good grass cutters. They like to eat forage on 
grass and dislike broad leaves and for this reason, they engaged for weed control. It is beneficial to the 
environment by reducing the use of chemical weed killers. They consume harvest waste and by-products of 
various crops. Their droppings are good nitrogen fertilizers. Their down feathers used for manufacturing 
duvets and insulated clothes for exporting purposes. Its feathers used for making pillows, decorative items, 
 
 
and homemade jewelry. Geese are very tame, gentle, attractive, and friendly birds ergo they used for 
entertainment and exhibition. Geese possess significant resistance against diseases. By its many peculiarities 
and high nutritional values, the scientists are conducting a considerable number of researches affiliated with 
Geese. In recent times the Scientometric studies are getting much popularity among the scientific community 
to recognizes and identifies the research publication impact of a particular area of study. So, this paper 
analysis the publication outgrowth of geese literature of India. 
Kiran Savanur & R. Srikanth (2010)1 measured the Modified collaborative coefficient of Library and 
Information Science Abstracts from the period 1961 to 1991. From that study, it found that CC is less than 
one MCC smoothly tends to 1 as the DC becomes maximal. In the Biochemical discipline study of Nigeria, 
D. K. Gupta (1989)2 applies to Lotka’s law for the duration 1970-1984.  Results show that Lotka's law could 
use only its generalized form to the data set of non-collaborative authors. Jeyasekar and Saravanan (2015)3 
analysed the difference between CC and MCC and found its difference decreases as the total number of 
authorships increases. Their Forensic research studies based on data extracted from the Scopus database for 
the duration 1975–2012. Mohamed, S. B. (2018)4 in his research identifies that Lotka’s law is not applicable 
for Global Dengue publications for the time frame 2010-17. According to Rousseau, R. (2011), 5 in the case 
of the number of collaborative authors increases, and the number of articles remain the same; the value of 
MCC will remain identical. But the amount of CC will increase in accordance with the rise in collaborative 
authorship. He also stated that CI would be equals to one if there are no multi-authored papers. The review 
of the literature revealed that no study had been done to this date on the selected field of study. 
Objectives of the study 
In general, the study target to measures the impact and nature of publications of Geese research in India 
from 2008 to 2017 as indexed in the Scopus database. In specific, the study aims: - 
 
1. To measure Average citations per paper and Publication efficiency Index of publications of this field. 
2. To apply Price Square Root Law in Geese publications of India. 
3. To analyse the application of the Pareto principle (80/20) rule 
4. To measure the Degree of Collaboration, Collaborative Index, Collaborative Coefficient, and Modified 
Collaborative Coefficient of publications. 
5. To test the Scientific productivity of authors of Geese Research publications by application and testing 
of Lotka’s Law. 
 
Methodology 
All data needed for this analysis retrieved from the Scopus online database. The keyword, “Geese,” was used 
in the abstract, keyword title tag. The search has been restricted by using “date range tag,” for the period 
2008-2017 and again limited by selecting the country ‘India’ only. All extracted bibliographical data 
exported to the CSV excel file. Exported data sorted out and tabulated using MS-Excel. Appropriate 
statistical tools employed for measuring and analysing the downloaded data. 
 
Analysis and Result 
1.Publication Efficiency Index 
The relative research effort of Geese research publications of India calculated using the Publication efficiency 
index (PEI). It based on the citations received to the research publications by the year. PEI measured by the 









TNCi=Total number of Citations in a particular year ‘i.’ 
 TNCt = Total number of Citations for all the years. 
 TNPi = Total number of Publications in a specific year ‘i.’ 












2008 2 1 0.50 0.00 0.02 0.09 
2009 4 59 14.75 0.12 0.04 2.80 
2010 11 110 10.00 0.22 0.12 1.90 
2011 8 82 10.25 0.17 0.09 1.95 
2012 11 93 8.45 0.19 0.12 1.61 
2013 8 63 7.88 0.13 0.09 1.50 
2014 10 15 1.50 0.03 0.11 0.28 
2015 14 41 2.93 0.08 0.15 0.56 
2016 12 10 0.83 0.02 0.13 0.16 
2017 14 21 1.50 0.04 0.15 0.28 
Total 94 495 58.59   11.13 
Average   5.86   1.11 
Table 1 
If PEI value is higher than one, it indicates that the impact of publication and research effort is higher in that 
particular year. In Indian Geese research output, from table 1, PEI is found to be higher than one in 2009 to 
2013, and also, values of ACPP are higher in those years. But after 2013, the amount of PEI is less than one, 
which indicates that the research impact of geese research publications is decreasing in the following years. 
From the analysis in table 1, it can be noted that if Average Citations Per Publication is higher, the value of 
Publication Efficiency is also will be more top. PEI and ACPP are uppermost in 2009 (2.80 and 14.75) since 
59 citations received for four papers. Most quality papers published this year in this field of study. The 
average ACPP during the span of study is 5.86, and Average PEI is 1.11. However, the average value of PEI 
is more than one; from 2014 onwards, geese research publications are not making an adequate influence in 
the scientific community.  
2.Price Square Root Law  
Price square root law pertains to the relationship between the literature on a subject and the number of authors 
in the particular subject area. This law is stating that half of the publications come from the square root of all 
authors publishing in that area. The square root of the whole number of authors constitutes a prolific group. 





Titles Sl.No. Authors 
Count of 
Titles 
1 Batbayar N. 1.63% 165 Loth L. 0.23% 
2 Newman S.H. 1.40% 166 Khan A.N. 0.23% 
3 Balachandran S. 1.40% 167 Asok Kumar M. 0.23% 
4 Prosser D.J. 1.40% 168 Kumaresan V. 0.23% 
5 Takekawa J.Y. 1.16% 169 Luo Z. 0.23% 
6 Ali I. 0.93% 170 Mehta S. 0.23% 
7 Wikelski M. 0.93% 171 Malik Y.S. 0.23% 
8 Bishop C.M. 0.93% 172 Palm E.C. 0.23% 
9 Natsagdorj T. 0.93% 173 Mallajosyula V.V.A. 0.23% 
10 Butler P.J. 0.93% 174 Pawar S.D. 0.23% 
11 Yan B. 0.93% 175 Mani K. 0.23% 
12 Khan A.A. 0.93% 176 Ramachandran P. 0.23% 
13 Hamadani H. 0.93% 177 Marathe S. 0.23% 
14 Douglas D.C. 0.70% 178 Sheth N.M. 0.23% 
15 Hou Y. 0.70% 179 Marimuthu K. 0.23% 
16 Mathew J. 0.70% 180 Gaonkar C.A. 0.23% 
17 Hamadani A. 0.70% 181 Marthaler D. 0.23% 
18 Thomas M.S. 0.70% 182 Singh R. 0.23% 
 Total 17.93% 
19 Sarma K. 0.70% 183 Awasthi C.P. 0.23% 
20 Xiao X. 0.70% 184 Gawas-Sakhalker P. 0.23% 
21 Scott G.R. 0.70% 185 Mathur P.N. 0.23% 
22 Frappell P.B. 0.70% 186 Symons L. 0.23% 
23 Sharma D. 0.70% 187 Matsuno F. 0.23% 
24 Milsom W.K. 0.70% 188 Goyal G. 0.23% 
25 Singh S.K. 0.70% 189 Maya S. 0.23% 
26 Tiwari A. 0.47% 190 Senthilkumar P. 0.23% 
27 Mor S.K. 0.47% 191 Mehra M. 0.23% 
28 Ganai T.A.S. 0.47% 192 Cherian S.S. 0.23% 
29 Gupta S. 0.47% 193 Mehra S. 0.23% 
30 Biswas A. 0.47% 194 Sharma R.P. 0.23% 
31 Shyamala V. 0.47% 195 Arora N. 0.23% 
32 Kumar V. 0.47% 196 Shawl T. 0.23% 
33 Sinha A. 0.47% 197 Minj A.P. 0.23% 
34 Dhama K. 0.47% 198 Choudhury B.C. 0.23% 
35 Banday M.T. 0.47% 199 Mir M.S. 0.23% 
36 Shukla S.K. 0.47% 200 Singh K. 0.23% 
37 Sathiyaselvam P. 0.47% 201 Mishra A. 0.23% 
 
 
38 Kumar S. 0.47% 202 Chua B. 0.23% 
39 Ahmed S.U. 0.47% 203 Mishra A.C. 0.23% 
40 Tiwari R. 0.47% 204 Singh R.K. 0.23% 
41 Kaushik T.K. 0.47% 205 Mishra N.N. 0.23% 
42 Lucy K.M. 0.47% 206 Sivagaminathan N. 0.23% 
43 Sharma M. 0.47% 207 Mishra R.K. 0.23% 
44 Goyal S.M. 0.47% 208 Slingenbergh J. 0.23% 
45 Shukla S.K. 0.47% 209 Chaklader G. 0.23% 
46 Gupta R.C. 0.47% 210 Srinivasan M. 0.23% 
47 Singh P.K. 0.47% 211 Chakrabarti A.K. 0.23% 
48 Hawkes L.A. 0.47% 212 Suhail I. 0.23% 
49 Singh S. 0.47% 213 Murugesh P. 0.23% 
50 Mundkur T. 0.47% 214 Sundar S.J. 0.23% 
51 Suri S. 0.47% 215 Muthu Qumar S. 0.23% 
52 Patnayak D.P. 0.47% 216 Dalvi B. 0.23% 
53 Takekawa J.Y. 0.47% 217 Nagarajan R. 0.23% 
54 Rao S. 0.47% 218 Swarup K.S. 0.23% 
55 Aggarwal A. 0.47% 219 Namgail T. 0.23% 
56 Singh M.P. 0.23% 220 Takpa J. 0.23% 
57 Ze L. 0.23% 221 Chakraborty S. 0.23% 
58 Sujatha T. 0.23% 222 Thoke A.S. 0.23% 
59 Goyal K. 0.23% 223 Arasu M.V. 0.23% 
60 Kannan B.R.J. 0.23% 224 Thyagarajan D. 0.23% 
61 Al-Dhabi N.A. 0.23% 225 Nirmala G.C. 0.23% 
62 Sheikh A. 0.23% 226 Tiwari D.P. 0.23% 
63 Griffin L. 0.23% 227 Nizar M.A. 0.23% 
64 Tsuji M. 0.23% 228 Tseveenmyadag N. 0.23% 
65 Gulati A.S. 0.23% 229 Pal B. 0.23% 
66 Desai P. 0.23% 230 Unnikrishnan S. 0.23% 
67 Bekele A.Z. 0.23% 231 Palanivelu M. 0.23% 
68 Patnaik A.N. 0.23% 232 Vedachalam N. 0.23% 
69 Gupta S.K. 0.23% 233 Paliwal R. 0.23% 
70 Sengupta R. 0.23% 234 Verma A.K. 0.23% 
71 Habib B. 0.23% 235 Palm E.C. 0.23% 
72 Chungath J.J. 0.23% 236 Vinod M.P. 0.23% 
73 Bhat S.S. 0.23% 237 Parashar M. 0.23% 
74 Thangapandiyan M. 0.23% 238 Deshmukh M. 0.23% 
75 Harikrishnan R. 0.23% 239 Paraskevis D. 0.23% 
76 Voronkin I.O. 0.23% 240 Divya P.S. 0.23% 
77 Hawkes L.A. 0.23% 241 Parkhi S.S. 0.23% 
 
 
78 Anilkumar R. 0.23% 242 Yadav K.D.S. 0.23% 
79 Hazra P. 0.23% 243 Pasupuleti M. 0.23% 
80 Hakim H. 0.23% 244 Doley P.J. 0.23% 
81 Heath S.R. 0.23% 245 Patel B.J. 0.23% 
82 Mahar N. 0.23% 246 Ziegler A.F. 0.23% 
83 Hill N.J. 0.23% 247 Patel V. 0.23% 
84 Sasan J.S. 0.23% 248 Adige R. 0.23% 
85 Hogerwerf L. 0.23% 249 Patil M. 0.23% 
86 Sreeranjini A.R. 0.23% 250 Balasani S.R. 0.23% 
87 Hoshino T. 0.23% 251 Patil S. 0.23% 
88 Cheriyan E.P. 0.23% 252 Anil A.C. 0.23% 
89 Bhatt P. 0.23% 253 Chand D. 0.23% 
90 Singh O.P. 0.23% 254 Bakhru S. 0.23% 
91 Hussain S.A. 0.23% 255 Pawar S.D. 0.23% 
92 Spragens K.A. 0.23% 256 Bhattacharya T.K. 0.23% 
93 Hussain S.M.S. 0.23% 257 Perry W.M. 0.23% 
94 Suwal R.N. 0.23% 258 Chatterjee A. 0.23% 
95 Indu V.R. 0.23% 259 Pinto R. 0.23% 
96 Debnath S. 0.23% 260 Dayal D. 0.23% 
97 Iyue M. 0.23% 261 Porter R.E. 0.23% 
98 Venkataramanan R. 0.23% 262 Ashok N. 0.23% 
99 Jadav S.K. 0.23% 263 Prabakaran R. 0.23% 
100 Xing Z. 0.23% 264 Dikshit N. 0.23% 
101 Jadhav S.M. 0.23% 265 Prasad B.V.S.S.S. 0.23% 
102 Agarwal R. 0.23% 266 Gilbert M. 0.23% 
103 Janies D. 0.23% 267 Premalatha M. 0.23% 
104 Bhende S.S. 0.23% 268 Gadge S.R. 0.23% 
105 Javed S. 0.23% 269 Yadav S. 0.23% 
106 Doley P.J. 0.23% 270 Gahlot P.K. 0.23% 
107 Jayaram A.A. 0.23% 271 Yashwant K. 0.23% 
108 Jindal N. 0.23% 272 Jain A. 0.23% 
109 Jindal N. 0.23% 273 Arockiaraj J. 0.23% 
110 Kumar C.S. 0.23% 274 Jose S.T. 0.23% 
111 Jithin Sundar S. 0.23% 275 Rahim F. 0.23% 
112 
Mohamed Hatha 
A.A. 0.23% 276 Kamble A.K. 0.23% 
113 Kalbande S.R. 0.23% 277 Rahiman M. 0.23% 
114 Prins H.H.T. 0.23% 278 Khan A. 0.23% 
115 Karthik K. 0.23% 279 Rahmani A.R. 0.23% 
116 Shirodkar S. 0.23% 280 Kumar A. 0.23% 
 
 
117 Bhattacharyya A. 0.23% 281 Rajagunalan S. 0.23% 
118 Singh S.M. 0.23% 282 Kumar N. 0.23% 
119 Bhide S.R. 0.23% 283 Rajani C.V. 0.23% 
120 Tiwari C.M. 0.23% 284 Madhupriya 0.23% 
121 Khan T.N. 0.23% 285 Rajkumar U. 0.23% 
122 Shabbir M.Z. 0.23% 286 Malik A. 0.23% 
123 Khandeparker L. 0.23% 287 Ramchand R. 0.23% 
124 Sharma Y. 0.23% 288 Mishra A.C. 0.23% 
125 Khatri N. 0.23% 289 Rao G.P. 0.23% 
126 Singh D.K. 0.23% 290 Newman S.H. 0.23% 
127 Khurana S.M.P. 0.23% 291 Rao K. 0.23% 
128 Singh R. 0.23% 292 Pandian C. 0.23% 
129 Kode S.S. 0.23% 293 Rao K.V.H. 0.23% 
130 Sivaraj N. 0.23% 294 Pattery J.M. 0.23% 
131 Koneti N.R. 0.23% 295 Rao M.S. 0.23% 
132 Subba Rao M.V. 0.23% 296 Prasad A. 0.23% 
133 Koratkar S. 0.23% 297 Chandrasekhar L. 0.23% 
134 Sundaresan A. 0.23% 298 Rajan V. 0.23% 
135 Koratkar S.S. 0.23% 299 Raut A.A. 0.23% 
136 Dash T.K. 0.23% 300 Sarkar D. 0.23% 
137 Krishnan K.P. 0.23% 301 Raut S. 0.23% 
138 Datta D. 0.23% 302 Shah N. 0.23% 
139 Kulathu G. 0.23% 303 Reddy R.P. 0.23% 
140 Desai D.V. 0.23% 304 Shingate H.M. 0.23% 
141 Kumar A. 0.23% 305 Roy P. 0.23% 
142 Varadarajan R. 0.23% 306 Ganesh M.-R. 0.23% 
143 Kumar N. 0.23% 307 Sai Kumar T. 0.23% 
144 Verma S. 0.23% 308 Singh A. 0.23% 
145 Kumar P. 0.23% 309 Saileela R. 0.23% 
146 Witt M.J. 0.23% 310 Singh P.L. 0.23% 
147 Kumar R. 0.23% 311 Saminathan M. 0.23% 
148 Yadava S. 0.23% 312 Garg K. 0.23% 
149 Bindand M. 0.23% 313 Sandeep J. 0.23% 
150 Adhikary B. 0.23% 314 Singh V.K. 0.23% 
151 Kumar T.S. 0.23% 315 Saramma A.V. 0.23% 
152 Amulya 0.23% 316 Somani G. 0.23% 
153 Biradar C. 0.23% 317 Chandy G. 0.23% 
154 Balavignesh G. 0.23% 318 Suri S. 0.23% 
155 Kumaravelu N. 0.23% 319 Chapman C.A. 0.23% 










As per table 2, 
Total number of authors in Geese literature, N=327 
Total number of publications=94 
According to this law, √N authors contributed half of the total number of publications 
Therefore,√327 = 18.08 ≈18 Authors 




From table 2, it can be observed that 18 authors contributed only 17.93% of total publications. 




i.e., the square root of total authors (18 authors) contributed only 16.356 numbers of total (94) publications. 
Half of the publications (47 publications) have not come from the square root of all authors (18 authors). So, 
Price square root law is not applicable to the Indian Geese literature output. Price square root law helps to 
identify the famous authors of this study area. From the analysis, it found that Batbayar N. is the most prolific 
author in this field, with 1.63% of publications followed by Newman S.H. and Balachandran S. and Prosser 
D.J. with 1.40% of publications. Takekawa J.Y. hold the 3rd position with 1.16% of publications. According 
to Price square root law, the square root of the total number of authors, i.e., first 18 authors, constitutes the 
prolific group. 
 
3.Application of Pareto Principle (80/20 Rule) 
According to the Pareto Principle, 80% of total publications in a subject field are arriving from 20% of the 
total authors of that field. 
Total number of articles in Geese Research publications of India from 2008 to 2017 = 94 
Total number of authors in the same period of study= 327 
80% of total publications =80*94/100=75.2≈ 75 publications 
20% of total authors = 20*327/100=65.4 ≈ 65 authors 
 
Sl.No. Authors Percentage of Title Sl.No.  Authors Percentage of Title 
1 Batbayar N. 1.63% 34  Dhama K. 0.47% 
2 Newman S.H. 1.40% 35  Banday M.T. 0.47% 
3 
Balachandran 
S. 1.40% 36 
 
Shukla S.K. 0.47% 
157 Kumari N.R. 0.23% 321 Saxena M. 0.23% 
158 Dhanalakshmi N.P. 0.23% 322 Venkatesan R. 0.23% 
159 Kurien S. 0.23% 323 Chatterjee R.N. 0.23% 
160 Gupta A. 0.23% 324 Sen S. 0.23% 
161 Lei F. 0.23% 325 Yashwant Kumar C. 0.23% 
162 Barik R. 0.23% 326 Purkayastha D. 0.23% 
163 Loonen M.J.J.E. 0.23% 327 Rafiq A. 0.23% 
164 Kalirajan K. 0.23%  Grand Total 100.00% 
 
 
4 Prosser D.J. 1.40% 37 
 Sathiyaselvam 
P. 0.47% 
5 Takekawa J.Y. 1.16% 38  Kumar S. 0.47% 
6 Ali I. 0.93% 39  Ahmed S.U. 0.47% 
7 Wikelski M. 0.93% 40  Tiwari R. 0.47% 
8 Bishop C.M. 0.93% 41  Kaushik T.K. 0.47% 
9 Natsagdorj T. 0.93% 42  Lucy K.M. 0.47% 
10 Butler P.J. 0.93% 43  Sharma M. 0.47% 
11 Yan B. 0.93% 44  Goyal S.M. 0.47% 
12 Khan A.A. 0.93% 45  Shukla S.K. 0.47% 
13 Hamadani H. 0.93% 46  Gupta R.C. 0.47% 
14 Douglas D.C. 0.70% 47  Singh P.K. 0.47% 
15 Hou Y. 0.70% 48  Hawkes L.A. 0.47% 
16 Mathew J. 0.70% 49  Singh S. 0.47% 
17 Hamadani A. 0.70% 50  Mundkur T. 0.47% 
18 Thomas M.S. 0.70% 51  Suri S. 0.47% 
19 Sarma K. 0.70% 52  Patnayak D.P. 0.47% 
20 Xiao X. 0.70% 53  Takekawa J.Y. 0.47% 
21 Scott G.R. 0.70% 54  Rao S. 0.47% 
22 Frappell P.B. 0.70% 55  Aggarwal A. 0.47% 
23 Sharma D. 0.70% 56  Singh M.P. 0.23% 
24 Milsom W.K. 0.70% 57  Ze L. 0.23% 
25 Singh S.K. 0.70% 58  Sujatha T. 0.23% 
26 Tiwari A. 0.47% 59  Goyal K. 0.23% 
27 Mor S.K. 0.47% 60  Kannan B.R.J. 0.23% 
28 Ganai T.A.S. 0.47% 61  Al-Dhabi N.A. 0.23% 
29 Gupta S. 0.47% 62  Sheikh A. 0.23% 
30 Biswas A. 0.47% 63  Griffin L. 0.23% 
31 Shyamala V. 0.47% 64  Tsuji M. 0.23% 
32 Kumar V. 0.47% 65  Gulati A.S. 0.23% 
33 Sinha A. 0.47%   Total 39.23% 
Table 3 
39.23% of total publication=39.23*94/100= 36.8762≈ 36.88 publications 
From table 3, it is found that 20% of total authors (65 authors) contributed only 39.23% (36.88 publications) 
of total publications of this subject field. So, this rule is not applicable in this subject area during the selected 
period of study. 




The degree of collaboration in a discipline defined as the ratio of the number of collaborative research papers 
to the total number of research papers published in the subject during a specific period. DC calculated by the 






Where, DC - degree of collaboration in a discipline; 
Nm is the number of multiple-authored research papers in the subject published during a year 
 Ns is the number of single-authored research papers in the topic published during the same year. 
 
The collaborative index is the mean number of authors per paper. CI (Lawani 1980)8 is can be calculated 







The collaborative coefficient based on the counting of fractional productivity defined by Price and Beaver, 










Where fj is the number of j authored papers published in the discipline during a specific period  
j is the number of authors 
A is the most significant number of authors per article in the subject during a particular period 
N is the total number of research papers published in the subject during a specific period.  













 Where in the section 
𝐴
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Total DC CI CC MCC 
2008 0 2 0 0 0 0 0 0 0 0 0 2 1.00 2.00 0.5 1.00 
2009 0 0 1 0 1 0 0 0 1 0 1 4 1.00 7.00 0.82 1.09 
2010 1 2 1 3 1 1 0 0 1 0 1 11 0.91 4.64 0.67 0.73 
2011 0 4 1 2 0 0 0 0 0 0 1 8 1.00 3.75 0.63 0.73 
2012 1 2 2 4 0 0 0 1 0 0 1 11 0.91 4.18 0.65 0.71 
2013 2 1 1 1 1 0 1 0 0 0 1 8 0.75 4.25 0.56 0.64 
2014 1 0 4 0 1 4 0 0 0 0 0 10 0.90 4.20 0.68 0.76 
2015 0 3 2 3 1 2 1 1 1 0 0 14 1.00 4.64 0.73 0.78 
 
 
2016 1 3 4 2 1 0 1 0 0 0 0 12 0.92 3.25 0.61 0.67 
2017 0 3 4 4 0 0 1 0 1 1 0 14 1.00 4.29 0.70 0.75 
Total 6 20 20 19 6 7 4 2 4 1 5 94 9.38 42.20 6.54 7.86 
% 6.38 21.28 21.28 20.21 6.38 7.45 4.26 2.13 4.26 1.06 5.32 100 0.94 4.22 0.65 0.79 
 
Table 4 
Analysis in table 4 indicates that the Degree of collaboration is uppermost in the years 2008, 2009, 2011, 
2015, and 2017 with value one since there are no single-authored articles in those years. Only collaborative 
publications are available in these years. The maximum value of the Degree of Collaboration is One. Lowest 
DC found in the years 2013 with the value 0.75.  The mean degree of collaboration is 0.94, and so it manifests 
that multi-authored papers highly dominate the single-authored papers. i.e., 94% of collaborative authors 
article published in this era. The value of CI indicates the total number of authors per total number of 
publications. The highest rate of CI found in the year 2009 (7.00) lowest value is in the year 2008 (2.00), and 
the mean collaborative index is during the study time is 4.22. Similarly, the most significant values of CC 
and MCC also found to be in the year 2009(0.82 and 1.09), and the shortest amount of CC is in the year 
2008(0.5), and MCC is in the year 2013(0.64). The mean value of CC during the span of study is 0.65, and 
the mean MCC is 0.79. 
5.Application of Lotka’s Law 
To test the scientific productivity of authors here takes the complete count of authors. That means each 
occurrence of authors is recognized and receives equal treatment, regardless of the number of authors 
associated with the article. In this subject field, 327 authors contributed by one to seven articles. In table 5, 
the number of articles provided by each author taken as x. The number of authors publishing the given 
number of articles is considered y. The logarithm of x presented as X and logarithm of y represented as Y. 
Expected number of frequencies calculated from the Lotka’s formula, (Andrés, A. 2009)10. 
fe= c × xn 
x y X Y X2 XY y/∑y ∑(y/∑y) fe ∑fe D 
1 272 0.000 2.435 0.000 0.000 0.832 0.832 0.814 0.814 0.018 
2 30 0.301 1.477 0.091 0.445 0.092 0.924 0.115 0.929 0.006 
3 12 0.477 1.079 0.228 0.515 0.037 0.960 0.037 0.966 0.006 
4 8 0.602 0.903 0.362 0.544 0.024 0.985 0.016 0.983 0.002 
5 1 0.699 0.000 0.489 0.000 0.003 0.988 0.009 0.991 0.004 
6 3 0.778 0.477 0.606 0.371 0.009 0.997 0.005 0.997 0.000 
7 1 0.845 0.000 0.714 0.000 0.003 1.000 0.003 1.000 0.000 
Total 327 3.702 6.371 2.489 1.875      
 ∑ y ∑X ∑Y ∑X




The distribution of scientific productivity of authors which is denoted by exponent ‘n’ of Lotka’s formula 





Where, N is the maximum number of articles contributed by authors of this field, i.e., N=7 and substituting 




 = −2.817 
Here, The absolute value of n=2.817 









12.817++22.817  +32.817  + ⋯ … … … … . . … +72.817  
 
Value of c =0.814 
The last column, D of table 5, shows that there is no significant difference between the observed number of 
frequencies (∑(y/∑y)) and the expected number of frequencies (∑fe). The maximum deviation found in 
authors who contributed only one article with the value 0.018 and no difference found in authors who produce 
six and seven articles. 
Kolmogorov-Smirnov Test 
Kolmogorov-Smirnov test used for the verification of Lotka’s law. The Maximum difference (Dmax) found 
in the single authorship productivity with the value 0.047. This value is taken as for the comparison with 































The maximum deviation of 0.018 is smaller than the critical value of 0.089.  So, it can be interpreted that 
Alfred Lotka’s law well fits the author’s productivity of Indian Geese research publications during the 
selected period of study. 
Conclusion 
The assessment explores that there is a total of 94 publications during the study period. Most numbers of 
publications found in the years 2015 and 2017 with 14 releases. Average Citations Per Paper and Publication 
Efficiency Index found to be top in the year 2009 with the values 14.75 and 2.80. Application of Price Square 
Root law, as well as 80/20 rule, revealed that these laws are not fit to the Geese Research publications of 
India. Examination of Indian Geese research publications indicates that collaborative works are dominating 
over the single-authored work. The degree of Collaboration is topmost in five years (2008, 2009, 2011, 2015, 
and 2017) in the selected ten years of study. CI, CC, and MCC found to be highest in the year 2009. Testing 
of the Kolmogorov-Smirnov Test shows that 327 author’s productivities of Geese research publication are 
well fit with the Lotka’s law. 
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